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Executive  Summary 

The  Department  of  Energy  and  Natural  Resources  contracted  with  Southern 
Illinois  University  at  Edwardsville  to  perform  an  assessment  of  the  extent  of 
the  environmental  impact  from  oil-brine  waste  in  Illinois.  The  effort 
included  both  a  literature  review  as  well  as  gathering  information  from 
representatives  with  institutions  associated  with  the  oil-brine  waste  issue. 

The  study  was  not  successful  in  determining,  in  concrete  terms  or 
numbers,  the  statewide  impact  of  oil-brine  wastes.  A  primary  reason  for  this 
was  underestimating  the  role  the  Soil  and  Water  Conservation  Districts  play 
in  addressing  this  problem.  The  basic  value  of  the  report  is  in  its 
presentation  of  the  different  perspectives  on  the  issue,  especially  the  review 
comments . 

Oil  is  very  important  to  the  economy  in  those  counties  in  which  it  is 
found.  It  is  critical  that  impacts  on  the  environment  are  not  ignored.  On 
the  other  hand,  environmental  regulation  should  not  place  undue  burden  on  oil 
drilling  practices.  These  rather  obvious  caveats  help  to  make  the  oil  brine 
waste  a  complex  issue  often  classified  as  a  problem  between  a  particular 
individual  and  a  particular  oil  company.  However,  it  is  a  difficult  matter  to 
resolve  from  the  State's  perspective  when  the  extent  of  oil  brine  damage  is 
not  known. 

It  is  also  difficult  to  document  which  landowners  have  been  paid  for 
damages  to  their  land  but  did  not  choose  to  reclaim  the  land.  In  some  cases, 
damages  to  the  environment  cannot  be  traced  to  existing  oil  companies. 
Therefore,  the  question  becomes,  should  the  environmentally  conscious  oil 
companies  be  required  to  subsidize  "reclamation?*  ~On~the~  other  hand ,~~  "other" 
mineral  extraction  industries  have  strict  requirements  for  reclaiming  damaged 
land.  Should  the  oil  industry  have  similar  requirements?  Recent  changes  in 
regulations  (banning  and  filling  brine  pits)  have  restricted  past  practices. 
At  this  time  it  is  difficult  to  determine  how  effective  those  efforts  were  in 
protecting  the  environment  and  what  impact  the  new  practices  will  have. 

Legislated  responsibility  defines  the  roles  of  the  key  organizations 
concerned  with  oil-brine  waste.  However,  organizations  should  come  forward  to 
expand  their  roles  when  necessary.  They  should  not  retreat  behind  strict 
lines  of  authority  or  responsibility  and  defer  to  others,  operating  with 
strict  program  blinders.  Pollution  in  the  environment  does  not  follow  strict 
rules.  In  this  -case,  the  ability  to  resolve  the  problem  appears  to  be 
inhibited  by  "turf*  and  the  program  chain  of  command. 

It  is  not  the  intent  of  the  report  to  place  the  blame  of  the  problem  on 
one  party  or  another.  Rather  the  study  presents  the  various  perspectives  and 
makes  preliminary  recommendations.  The  study  indicates  that  it  is  the 
institutions  that  must  work  together,  not  apart,  to  determine  what  is  the  best 
arrangement  for  resolving  the  oil  brine  issue. 
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NOTE  TO  THE  READER 


The  Department  solicited  reviews  of  this  report  from  representatives  of  the 
Illinois  Environmental  Protection  Agency,  Illinois  Department  of  Mines  and 
Minerals,  Illinois  Association  of  Illinois  Soil  and  Water  Conservation 
Districts,  Illinois  Oil  and  Gas  Association  and  the  Illinois  State  Geological 
Survey.  The  comments  provided  by  the  reviewers  were  of  an  informal  nature  and 
did  not  necessarily  represent  their  organization's  official  position. 

Since  the  principal  author  was  not  available  after  review  comments  were 
received,  the  Department  was  hesitant  to  substantially  alter  text  reflecting 
his  view. 

Revisions  to  text  included  grammatical  changes,  and  corrections  regarding 
misrepresentation  of  facts.  Therefore,  the  following  format  for  including 
substantive  comments  was  selected  to  better  present  the  various  perspectives 
on  this  issue. 

Since  many  comments  were  informal,  an  attempt  was  made  to  convey  the  meaning 
of  the  comment  and  not  directly  quote  the  reviewer. 

The  following  footnotes  found  in  the  text  reference  the  reviewing 
organization,  and  comments  are  found  in  Appendix  B. 

*A*  signifies   comments  by  the  Association  of  Illinois   Soil  and  Water 
Conservation  Districts. 

*B*  signifies  comments  by  the  Illinois  Department  of  Mines  and  Minerals. 

*C*  signifies  comments  by  the  Illinois  Environmental  Protection  Agency. 


INTRODUCTION 
Purpose 

Studies  have  suggested  a  need  for  more  comprehensive  state  efforts  to 
mitigate  the  environmental  impacts  of  oil-field  brines  and  have  attempted  to 
justify  state-supported  brine-damaged  land  reclamation  (GERPDC, 1980, 1982; 
Mode, 1984).  In  response  to  public  interest,  SIU-Edwardsville  attempted  to 
assess  the  extent  of  brine-damaged  environments  in  cooperation  with  the 
Illinois  Department  of  Energy  and  Natural  Resources  (DENR).  The  primary 
focus  of  this  study,  then,  was  to  assess  the  kind,  magnitude,  and  extent  of 
the  brine  problems  in  Illinois  and  to  use  this  assessment  as  a  basis  for 
making  recommendations  with  respect  to  reclamation,  regulation,  responsi- 
bility, and  other  actions.  The  results  of  this  assessment  are  presented 
herein. 

Study  Limitations 

This  report  attempts  to  consolidate  the  current  information  available  on  the 
oil-field  brine  (OFB)  damage  issue,  to  analyze  this  information,  and  to  draw 
conclusions  from  this  analysis.  It  should  be  noted  that  the  study  was  per- 
formed under  limited  time  (June  85-August  85)  and  resource  constraints,  and 
that  the  study  is  therefore  not  as  exhaustive  as  it  might  have  been. 


Background 

Brines  or  saline  groundwaters  occur  naturally  in  the  environment.     Despite 
varying  theories  on  the  geologic  origins  of  brines   (Graf  ,et  al .  ,1966; 
Bredehoeft.et  al.,1963;   Chave,1960;   deSitter,1947) ,  the  close  association 
of  brines  with  petroleum  in  geologic  formations  has  been  well   documented 
(Collins, 1974).     The  oil   and  brine  are  pumped  to  the  surface  where  they  are 
separated  by  gravity  in  what  are  known  as  gun-barrel    separators.     Oil-field 
brine  (OFB)   composition  varies  widely  from  formation  to  formation  and  with 
well   depth  for  brines  occurring  at  "different  geographic  locations  in  the 
same  formation  (Meents,et  al.,1952).     However,  the  major  ions  characterizing 
brine  salinity  are  sulfate  (SO4"),  bicarbonate  (HCO3-)   chloride  (Cl~), 
sodium  (Na+),  calcium  (Ca2+),  and  magnesium  (mg2+)   (Reid,et  al .  ,1974) . 

The  1981  average  brine  to  oil    ratio  in  Illinois  was  27.7:1  (Moe,1984). 
However,  this  ratio  varies  from  negligible  volumes  of  brine  in  oil   to  as 
much  as  100:1   (Reid,et  al .  ,1974) .     As  a  general    rule,  brine  to  oil    ratios 
tend  to  increase  with  the  age  of  the  oil   well   operation  (IEPA,1978).     It  is 
estimated  that  973,000  barrels  of  brine  are  disposed  of  daily  in  Illinois 
(IEPA,1978). 

Prior  to  1935,  indiscriminate  discharge  of  oil    field  brine  was  common  prac- 
tice (Reed,et  al .  ,1981) .     At  that  time,  unwanted  brine  was  often  simply 
pumped  into  the  nearest  stream  (Reed, 1978;   Reid,et  al .,1974).     In  1943,  the 
Illinois  Oil   and  Gas  Act  (An  Act  in  Relation  to  Oil,  Gas,  and  Other  Surface 


and  Underground  Resources)  provided  a  set  of  regulations  which  required 
acceptable  brine  disposal  practices.  This  set  of  regulations  allowed  OFB's 
to  be  either  stored  in  ponds,  known  as  brine  evaporation  pits,  or  returned  to 
the  formation  through  injection  wells.  At  this  time,  brine  evaporation  pits 
were  thought  to  be  an  acceptable  brine  disposal  method  and  were  perhaps  the 
most  common  form  of  brine  disposal  (IEPA,1978).  However,  Roberts  and  Stall 
(1965)  found  that  these  pits  actually  served  as  infiltration  ponds,  allowing 
the  brine  to  migrate  into  surface  and  subsurface  soil  layers. 

With  the  development  in  the  1940' s  of  injection  wells,  salt  water  disposal 
wells  (SWD)  became  the  most  widely  acceptable  means  of  ultimate  OFB  disposal 
( IEPA, 1978) •  In  1957,  Bell  reported  that  brine  was  oftened  siphoned  from 
holding  ponds  or  tanks  directly  into  injection  wells  (Bel  1,1957). 

With  the  enactment  of  state  and  federal  regulations,  guidelines  were  estab- 
lished to  encourage  environmentally  sound  disposal  of  oil  field  brines. 
Under  the  1982  state  amendments,  Rule  IX,  "Avoidance  of  Fresh  Water  Pollution 
and  Disposal  of  Salt  Water  or  Other  Liquids  to  Prevent  Waste,"  acceptable 
brine  disposal  practices  were  limited  to:  (1)  disposal  in  an  underground 
stratum  and  (2)  disposal  in  earthen  pits.  Any  other  method  of  disposal  was 
prohibited.  These  laws  are  discussed  with  specific  regard  to  OFB  disposal  in 
Section  IV  of  this  report. 


METHODOLOGY 

The  objectives  of  this  study  were:      (1)   to  determine  the  magnitude  of  brine 
damage  to  the  environment;  and   (2)   to  determine  whether  OFB  damage  is  a  sig- 
nificant problem  and,  if  so,  what  assessments  and  mitigation  practices  have 
been  performed  at  local    levels.     We  attempted  to  accomplish  these  objectives 
by  utilizing  existing  literature,  expertise,  and  other  sources  of  informa- 
tion rather  than  performing  primary  or  original    research. 

To  provide  an  initial    nucleus  of  information  on  the  nature  of  the  OFB  problem 
in  the  state,  the  works  of  Moe  (1984)  and  the  Greater  Egypt  Regional    Planning 
and  Development  Commission  (GERPDC)    (1980,1982)  were  reviewed.     In  addition, 
Dr.  Glenn  Gill,  a  principal    investigator  in  the  GERPDC  studies,  consulted 
with  the  research  team  and  courses  of  action  were  tentatively  agreed  upon. 
Literature  was  reviewed,  telephone  and  mail    interviews  were  conducted,  and 
field  surveys  and  field  interviews  were  performed  to  assess  the  nature, 
extent,  and  problems  associated  with  OFB  disposal.     From  this  assessment  we 
intended  to  derive  appropriate  alternatives  and  methodologies  to  lessen  or 
mitigate  the  adverse  impacts  of  improper  OFB  disposal. 

Computer  Literature  Searches 

Computer  literature  searches  were  made  using  the  DIALOG  Information  Retrieval 
Service  in  the  following  data  bases:     Pollution  Abstracts-70-85/Feb; 
GE0REF-29-85/Jun;   Environmental    Bibl iography-74-85/Apr;  AGRIC0LA-1979-85/Mar; 
and  Water  Resources  Abstracts-68-85/Jun. 


SWCD  Survey  Questionnaire 

It  was  felt  that  the  best  and  most  appropriate  means  of  obtaining  information 
on  the  nature  and  degree  of  damage  caused  by  oil-field  brines  in  Illinois  was 
through  the  Association  of  Illinois  Soil    and  Water  Conservation  Districts 
(AISWCD).     County  Soil    and  Water  Conservation  Districts   (SWCD's)  were  chosen 
to  be  surveyed  on  the  basis  of  their  past  history  and  involvement  with  OFB 
assessments   (See  Coleman, 1980;   GERPDC, 1980, 1982) .     In   addition,   each  SWCD  has 
an  inherent  interest  in  the  consequences  of  improperly  disposed  of  OFB  as 
the  lead  agency  in  problems  associated  with  soil    and  surface  water  quality  in 
their  district.      It  was   felt  that   if  OFB  represented   a  significant   problem 
then  assessments  of  this  problem  would  be  available  at  the  local    level; 
namely,  county  SWCD  offices.     Our  objective  was  to  survey  these  assessments. 

A  survey  questionnaire  was  mailed  to  selected  SWCD's  (Exhibit  4)   during  July, 
1985,   and  their  replies  were  recorded.     A  letter  was  sent  to  SWCD's  under  the 
name  of  Rudy  Rice,  Chairman,  AISWCD  Reclamation  Committee  (Exhibit  1),  alert- 
ing county  SWCD's  to  a  forthcoming  questionnaire  and   indicating  support  of 
the  study.     An   introductory  letter   (Exhibit  2)   and   a  formal    questionnaire 
(Exhibit  3)  were  developed  and  mailed  together.     County  SWCD's  (Exhibit  4) 
received  this  package  and  47  of  52  replied   (90%).     These  52  counties  were 
chosen  on  the  basis  of  appearing  in  either  Table  III  of  the  Oil   and  Gas 
Monthly  Report  on  Drilling  in   Illinois,  or   in  Table  1A  of  Petroleum  Industry 
in  Illinois,  1982.     The  replies  to  this  survey  are  compiled  in  Appendix  A. 


Telephone  Surveys 

In  addition  to  the  SWCD's,  various  other  state  and  federal  agencies  were 
surveyed.  These  include  the  Illinois  Environmental  Protection  Agency;  the 
Illinois  Department  of  Mines  and  Minerals,  Division  of  Oil  and  Gas;  the 
Illinois  Association  of  Oil  and  Gas  Producers;  the  Illinois  Geological 
Survey;  and  the  United  States  Environmental  Protection  Agency. 

Field  Surveys  and  Interviews 

Ground  and  aerial  tours/surveys  of  storage  sites  were  conducted  in  Clinton, 
Marion,  Jefferson,  Gallatin,  and  Wayne  Counties.  Areas  damaged  by  OFB  were 
observed  or  were  called  to  our  attention.  Objective  determination  of  average 
degree  of  damage  or  percentage  of  oil  field  sites  damaged  was  not  attempted. 

Regulatory  Review 

Applicable  state  and  federal  regulations  regarding  oil  wells  and  brine 
disposal  were  read  and  analyzed.  These  included  the  Illinois  Oil  and  Gas 
Act  (An  Act  in  Relation  to  Oil,  Gas,  and  Other  Surface  and  Underground 
Resources);  the  Illinois  Environmental  Protection  Act;  and  the  Federal 
Underground  Injection  Control  program  of  the  Safe  Drinking  Water  Act. 
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SWCD  Chairmen  and  Resource  Conservationists 

Rudy  Rice,  Chairman 

AISWCD  Reclamation  Committee 

July  31,  1985 

Survey  of  Oil  Brine  Damage 


A  survey  of  oil  brine  damage  is  being  completed  by 
Southern  Illinois  University  (SIU)  at  Edwardsville,  Illinois, 
for  the  Illinois  Department  of  Energy  and  Natural  Resources 
(ENR).  The  attached  questionnaire  is  being  sent  to  select 
SWCDs  to  assist  in  gathering  survey  information. 

The  purpose  of  the  survey  is  to  determine  the  extent  of 
the  brine  problem  in  Illinois.  Based  on  the  survey  data  SID 
will  recommend  to  ENR  whether  there  is  a  need  for  a  state 
effort  to  improve  enforcement  of-  brine  di&pasai, -aad>/o.r  a  n&e<L 
for  a  state  effort  to  support  brine  damaged  land  reclamation. 
Information  requested  in  the  questionnaire  is  essential  to  get 
a  grasp  of  the  magnitude  of  the  brine  problem  in  Illinois. 

An  oil  brine  sub-committee  of  the  AISWCD  Reclamation 
Committee  is  working  on  this  problem.  Our  goal  is  to  help  us 
understand  why  the  problem  exists,  the  extent  of  the  problem, 
and  what  actions  can  be  taken  to  reduce  oil  brine  damage. 

The  AISWCD  Reclamation  Committee  supports  the  efforts  of 
SIU  and  urges  you  to  complete  and  return  the  survey  within  the 
time  requested. 

Use  the  best  estimates  available  without  doing  a  field 
inventory  to  complete  this  survey. 

Our  committee  will  receive  a  copy  of  the  report  from  ENR 
and  we  will  share  the  findings  with  you. 


RR:WF:cw 

cc:  Warren  Fitzgerald 
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Exhibit  2 


August  5,  1985 


Dear  Sir  or  Madam: 

Please  find  enclosed  the  Oil  Field  Brine  Damage  Survey  questionnaire 
referred  to  by  Rudy  Rice  in  his  memo  of  July  31,  1985. 

The  purpose  of  this  survey  is  to  provide  us  with  an  estimate  of  the 
extent  of  oil  field  brine  related  damage  to  ecology,  crops,  soil,  and  water 
quality.  This  information  will  be  used  in  the  preparation  of  a  report  to 
the  Illinois  Department  of  Energy  and  Natural  Resources  on  whether  or  not 
there  is  a  need  for  increased  state  or  federal  efforts  to  mitigate  any 
adverse  effects  of  oil  field  brine.  For  this  purpose,  your  best  estimates 
in  relation  to  the  survey  are  all  that  is  necessary. 

Unfortunately,  the  time  allotted  us  for  the  completion  of  this  report 
places  severe  time  restraints  on  the  compilation  of  survey  responses.  There- 
fore, I  would  appreciate  expedience  on  your  part  in  returning  the  survey  to 
us  as  soon  as  possible.  More  specifically,  I  would  appreciate  the  return  of 
this  survey  by  August  15. 

Should  you  have  any  questions  regarding  the  intent  of  specific  survey 
questions  or  any  other  particulars,  please  feel  free  to  call  me  at 
(618)692-3311.  ' 

Thanking  you  in  advance  for  your  cooperation. 

Sincerely  yours, 


Douglas  A.  Sours 
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S&WCD  OIL  FIELD  BRINE  DAMAGE  SURVEY  SHEET 
(Please  return  no  later  than  August  15,  1985) 


1.  Have  you  performed  a  study  to  assess  the  extent  of  oil  field  brine  damage 
in  your  area?  YES/NO 

If  yes,  what  is  the  title  and  who  were  the  authors  of  the  report. 


Please  include  a  copy  of  the  report  when  you  return  this  questionnaire. 

2.  Are  you  aware  of  any  occurrences  of  Oil  Field  Brine  damage  in  your 
county?  YES/NO 

If  yes,  what  is  the  nature  and  approximate  extent  of  the  damage  (please 
check  appropriate  line(s)): 

salt  vegetation  kill/crop  damage — (acreage) 

contaminated  drinking  water  wells — (number) 


"severe  cases  of  brine  related  soil  erosi on-- ( number)_ 

brine  drainage  to  streams  which  affected  surface  water  quality— 

(#  streams) 

have  you  observed  scour  holes  at  brine  holding  tank  drainage  valves-- 

( number) 

3.  Has  your  office  received  complaints  of  oil  field  brine  damage?  YES/NO 

If  yes,  estimate  the  number  of  complaints  in  the  past  year.  

How  have  you  assisted  landowners  with  filing  complaints  of  brine  damage? 
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4.  Do  you  know  of  any  on  going  or  past  brine  related  reclamation  programs  in 
your  county?  YES/NO 

If  yes8  what  was  the: 

method  of  reclamation — 


degree  of  success — 


cost/acre-- 


who  funded  the  project-- 


5.  Do  you  feel  that  reclamation  programs  to  restore  brine  damaged  lands  are 
needed  in  your  county ;  and/or  in  the  state ?  YES/NO 

6.  Have  you  observed  instances  of  abandoned  well  operations  where  (please 
indicate  "YES"  by  checking  the  appropriate  observation): 

brine  pits  were  not  restored  to  the  original  contour  of  the  land-- 

( number) 

wells  were  left  unplugged — (number) 


well   casings  were  not  removed  below  plow  depth-- (number) 


7.     General   Comments: 
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Exhibit  4 


Counties  to  which  survey  questionnaire  was  sent: 


Adams  County  S&WCD 
Bond  County  S&WCD 
Brown  County  S&WCD 
Christian  County  S&WCD 
Clark  County  S&WCD 
Clay  County  S&WCD 
Clinton  County  S&WCD 
Coles  County  S&WCD 
Crawford  County  S&WCD 
Cumberland  County  S&WCD 
DeWitt  County  S&WCD 
Douglas  County  S&WCD 
Edgar  County  S&WCD 
Edwards  County  S&WCD 
Effingham  County  S&WCD 
Fayette  County  S&WCD 
Franklin  County  S&WCD 
Fulton  County  S&WCD 
Gallatin  County  S&WCD 
Hamilton  County  S&WCD 
Hancock  County  S&WCD 
Jackson  County  S&WCD 
Jasper  County  S&WCD 
Jefferson  County  S&WCD 
Jersey  County  S&WCD 
Lawrence  County  S&WCD 


McDonough  County  S&WCD 
Macon  County  S&WCD 
Macoupin  County  S&WCD 
Madison  County  S&WCD 
Marion  County  S&WCD 
Menard  County  S&WCD 
Mercer  County  S&WCD 
Monroe  County  S&WCD 
Montgomery  County  S&WCD 
Morgan  County  S&WCD 
Moultrie  County  S&WCD 
Perry  County  S&WCD 
Pi  at  County  S&WCD 
Pike  County  S&WCD 
Randolph  County  S&WCD 
Richland  County  S&WCD 
Saline  County  S&WCD 
Sangamon  County  S&WCD 
Schuyler  County  S&WCD 
Scott  County  S&WCD 
Shelby  County  S&WCD 
Wabash  County  S&WCD 
Washington  County  S&WCD 
Wayne  County  S&WCD 
White  County  S&WCD 
Williamson  County  S&WCD 
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FINDINGS 

OFB  is  a  waste  product  of  oil    production.     An   unknown   quantity  of   land   has 
been  rendered  barren   (salt  kill)   from  the  effects  of  OFB.     Much  of  this 
damage  is  the  result  of  past  oil    production  practices,  such  as  discharging 
brines  directly  on  land  areas  or  into  waterways.     The  salt  kill   areas  which 
resulted  from  brine  inundation  as  brine  pits  also  contribute  significantly  to 
the  total   area  of  OFB  land  damage.     While  the  use  of  brine  pits  as  an  OFB 
disposal   technique  is  being  curtailed,  damage  still   occurs,  albeit  on  a  much 
smaller  scale  than  in  the  past. 

The  following  discussion  reports  the  findings  of  our  investigation.     Included 
here  are  the  results  of  the  SWCD  mail    survey,  field  observations,  telephone 
and  field  interviews,   review  of  documentation  on  OFB  damage  as  recorded   in 
available  literature,  and  a  regulatory  summation. 

Literature  Reviews 

Oil   Field  Brines  (OFB).     As  reported  in  Section  I,  the  major  ions  character- 
izing OFB  salinity  are  sulfate,  bicarbonate,  chloride,  sodium,  calcium,  and 
magnesium.     The  concentration  ranges  of  these  ions  in  Illinois  OFB  are  pre- 
sented in  Table  1.     The  pH  of  Illinois  oil-field  brines  ranges  from  4.8  to 
8.4  (Meents,et  al.,1952). 
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Table  1 

Concentration  Ranges  of  Selected  Ions  in  Illinois  Oil-Field  Brine 

(compiled   from  Bell ,1957) 


ION 


Range 

Chloride 

Sodium 

Calcium 

value 
(mg/1) 

90 

934 

5 

formation 

Devonian- 
Silurian 

Devonian- 
Silurian 

Pennsylvanian 

county 

Peoria 

Peoria 

Crawford 

depth  (ft) 

548-1085 

981-1000 

985 

value 
(mg/1) 

95,381 

49,353 

18,430 

formation 

Ste. 
Genevieve 

Ste. 
Genevieve 

Ste. 
Genevieve 

county 

Wayne 

Wayne 

White 

depth 

3374-3385 

3374-3385 

3022-3069 
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In  addition  to  the  ionic  components  of  brine  listed  on  Table  1,  brine  also 
consists  of  nonionic  components  such  as  oil,  dissolved  organics,  and  dis- 
solved gases  (Reid,et  al . ,1974) .  The  potential  environmental  effects  of 
these  substances  are  minimized  since  they  tend  to  dissipate  before  they 
accumulate  and  reach  toxic  levels  (Reid,et  al . ,1974). 

Effects  of  OFB  on  Soils.  The  most  damaging  effect  of  brine  on  soil  is  that 
caused  by  sodium.  Sodium  readily  enters  into  cation  exchange  reactions  in 
soil  and  disperses  colloidal  particles,  thereby  destroying  the  structure  of 
fertile  soils.  The  resulting  collapse  of  soil  aggregates  (disaggregation) 
leads  to  the  formation  of  a  soil  which  is  highly  impermeable.  Due  to  this 
impermeable  layer,  the  topsoil  moves  laterally  off  the  affected  area  as 
erosion  during  heavy  periods  of  rainfall.  Soils  affected  in  this  manner  are 
described  as  saline-sodic  (Donahue, et  al.,1983). 

Reclamation.  The  reclamation  of  sodic  or  saline-sodic  soils,  involves  the 
replacement  of  sodium  with  calcium  in  the  affected  soil  particles  (Donahue, 
et  al .,1983).  To  do  this,  one  effective  method  is  to  leach  the  soil  with  a 
salty  water  high  in  calcium  and  low  in  sodium,  then  successive  leaching 
waters  are  used  which  contain  less  and  less  salt.[*C*]  The  salt  keeps  the 
soil  flocculated  until  the  exchangeable  sodium  percentage  is  adequately 
lowered  by  replacement  with  calcium.  Gypsum  in  the  water  or  mixed  into  the 
soil  before  irrigation  is  a  common  practice  used  to  reduce  the  sodium  content 
of  sodic  soils.  The  "Wayne  County  Method"  follows  this  same  general  pro- 
cedure but  also  adds  organic  matter  in  the  form  of  mulches  or  crop  residues 
with  tilling  and  tiling  to  increase  the  leaching  of  salts  from  the  soil 
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(Townsend,1984) .  A  vast  amount  of  research  has  been  done  on  the  reclamation 
of  saline  soils  resulting  from  irrigation  practices.  Much  of  the  information 
resulting  from  these  studies  could  be  applicable  to  the  reclamation  of  OFB 
damaged  soils  and  should  be  further  reviewed  for  this  purpose. 

Groundwater.  OFB  is  a  potential  polluter  of  groundwater  resources  in  several 
ways;  namely,  infiltration  and  subsequent  migration  of  brines  from  storage 
pits  or  spills  into  aquifers  and  migration  of  brines  injected  into  subsurface 
strata  for  either  salt  water  disposal  (SWO)  or  for  secondary  recovery  of  oil 
(waterflooding).  Since  the  latter  two  operations  are  difficult  to  distin- 
guish in  the  field,  they  are  discussed  together  here. 

Injection  Wells.  Both  SWD  and  recovery  wells  involve  injecting  brines  into 
an  environment  similar  to  that  from  which  it  originated  (Ford,et  al .,1981) . 
Ford  performed  an  extensive  study  on  the  numbers,  types,  and  possible  envi- 
ronmental impacts  resulting  from  brine  injection.  This  report  suggests  that 
if  an  injection  well  is  not  located,  designed,  constructed  and  operated 
properly,  leakage  of  the  injected  brine  can  occur  either  from  the  well  or  the 
injection  horizon  and  cause  damage  to  the  environment  (Ford,et  al .,1981) .  If 
brine  contamination  of  a  useable  aquifer  should  occur,  its  rehabilitation  is 
technically  possible  but  economically  unjustifiable  in  most  cases  (Fryberger, 
1972).  While  Ford,et  al .  (1981),  reported  that  no  documented  cases  of 
groundwater  pollution  incidents  were  found  in  Illinois  from  existing  and 
abandoned  Class  II  wells,  at  least  one  incident  suggested  brine  pollution  of 
an  aquifer  from  brine  injection  (Cravens, 1972). [*C*] 
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Brine  Pits.     Brine  pits  also  present  a  potential    groundwater  problem.     Brine 
pits  were  originally  constructed  as  evaporation  ponds  as  used   in  Texas   and 
other  arid  western  states.     However,  Roberts   and  Stall    (1967)   have  shown  that 
since  annual    precipitation  exceeds  evaporation   rates   in   Illinois,  brine  pits 
are  essentially  infiltration  or  storage  ponds.     A  survey  by  Pisken,  et  al .. 
(1980),  estimated  that  3,488  OFB  pits  existed  in  Illinois  in  1980.     A  random 
sampling  of  these  ponds   indicated  that  39%  were  located  over  shallow  aqui- 
fers, and  of  these,  34%  were  of  high  pollution  potential    (Piskin,et  al ., 
1980).     These  figures  are  indicative  of  the  fact  that  at  least  five  incidents 
of  groundwater  pollution  have  been  reportedly  caused  by  OFB  pits   (IEPA,1978, 
Piskin  and  Bloese,1979) .     While  filling  of  these  pits  without   removing  their 
contents  is  aesthetic,  the  potential    impacts  remain. 

Surface  Water  Quality.     Oil -field  brines  can  affect  surface  water  quality 
both  directly  and  indirectly.     Oil -field  brines  may  enter  surface  waters  such 
as  streams,   rivers,  or  lakes,  by  intentional   dumping,  accidental   spills,  or 
through  brine  affected  groundwater  discharges.     The  effects  of  brine  related 
salinity  on  aquatic  animal   and  plant  populations  has  been  well  documented 
(Krieger  and  Hendrickson,1960) .     The  nonionic  components  of  oil-field  brines, 
primarily  oil,  are  also  potential   pollutants  having  adverse  effects  on 
aquatic  plants  and  animals.     However,  since  oil  waste  waters  can  contain  as 
much  as  0.1-0.33%  oil   by  volume  (Reid,et  al . ,1974)  their  impacts  are  thought 
to  be  minimal   with  respect  to  other  sources  of  oil   in  surface  water. 
Furthermore,  while  dissolved  gas  and  other  oil   components  are  potentially 
harmful,  they  tend  to  dissipate  before  they  accumulate  and  reach  toxic 
levels   (Reid,et  al  .,1974).     Oil-field  brines  also  indirectly  contribute  to 
surface  water  turbidity  and  increases  in  suspended  solids  as  a  result  of  soil 
erosion. [*C*] 
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Field  Observations 

The  following  were  noted  from  field  observations: 

-  unlined  brine  pits  still  exist, 

-  drainage  of  OFB  into  streams  still  occurs, 

-  old  equipment  (tanks,  piping,  valves,  other  debris)  remained  at  some 
abandoned  and  some  operating  sites, 

-  fire  or  containment  walls  around  tank  batteries  were  often  non-existent  or 
lacking  in  adequacy, 

-  brine  pits  were  not  always  drained  or  treated  prior  to  being  filled, 

-  signs  identifying  the  location  and  name  of  the  oil  pumping  company  were 
not  always  displayed  or  visible, 

-  most  of  the  surface  damage  from  brine  occurs  adjacent  to  storage  tank 
batteries, 

-  corn  and  soybeans  do  not  grow  on  brine  damaged  soil  for  many  years, 
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-  Phragmites  communis  was  the  only  natural  plant  to  strongly  colonize  brine 
damaged  areas  in  wet  environments, 

-  Polygonum  aviculare  and  Atriplex  sp.  were  found  to  weakly  colonize  margins 
of  brine  damaged  areas  in  Gallatin  County. 

Telephone  and  Field  Interviews 

Several  studies  to  assess  specific  OFB  problems  are  currently  in  progress. 
The  USEPA  is  involved  in  two  such  studies.  The  Region  V  office  of  the  USEPA 
is  currently  assessing  the  environmental  impacts  of  OFB  injection  wells 
(Hilton, 1985) .  In  addition,  the  USEPA  Industrial  Technology  Division  is 
currently  assessing  OFB  disposal  practices  nationwide  (Denagy,1985) .  In 
Illinois,  the  Illinois  State  Geological  Survey,  Water  Survey  and  Natural 
History  Survey  are  working  on  a  project  to  characterize  oil  field  brines  and 
assess  their  impacts  on  surface  and  groundwater,  and  aquatic  and  terrestrial 
ecosystems  (McKenna,1985) . 

From  conversations  with  individuals  there  appears  to  be  a  great  reluctance 
on  the  part  of  many  landowners  and  SWCD  personnel  to  properly  report  and 
follow  up  on  complaints  of  improper  brine  disposal  to  the  Department  of  Mines 
and  Minerals.[*A*]  From  the  mail  survey  to  county  SWCD's  (see  Appendix  A), 
it  is  apparent  that  most  county  offices  have  little  knowledge  of  the  correct 
reporting  procedures  for  oil  field  violations.[*C*]  We  were  shown  a  number 
of  clear  violations  of  existing  laws.  However,  when  we  inquired  as  to  when 
or  how  the  complaint  against  these  violations  was  filed  we  were  not  given  an 
adequate  response  (see  Involvement  by  Individuals,  in  DISCUSSION  AND 
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CONCLUSIONS).  In  one  case,  we  were  told  of  a  brine  dumping  into  a  field 
which  was  done  before  a  tour  group  and  officials.  However,  this  action 
apparently  went  unreported  to  the  proper  authorities. 

Oil  and  Gas  Well  Inspectors.  Well  inspectors  for  the  Illinois  Department  of 
Mines  and  Minerals,  Division  of  Oil  and  Gas,  are  responsible  for  the  enforce- 
ment of  regulations  pertaining  to  oil  well  operations  in  Illinois.  Well 
inspectors  are  required  to  supervise  all  drilling  and  plugging  operations, 
check  for  permits,  inspect  equipment,  and  perform  inspections  and  pressure 
checks  on  injection  and  disposal  wells.  Well  inspectors  are  hired  on  a 
competitive  basis  and  are  required  to  have  from  three  to  five  years  exper- 
ience in  the  oil  and  gas  industry. [*C*]  The  IDMM  has  no  formal  training 
program  for  well  inspectors. 

Regulatory  Review 

The  IDMM  is  responsible  for  enforcing  Illinois  laws  governing  oil  and  gas 
extraction  activities.  Rule  IX,  Avoidance  of  .Fresh  Water  Pollution  and 
Disposal  of  Salt  Water  or  Other  Liquids  to  Prevent  Waste  as  defined  in  the 
Illinois  Oil  and  Gas  Act  as  amended  in  1982  states  the  following  in  part 
(IDMM, 1984): 

(1)  Disposal  in  Underground  Stratum 

Salt  water  or  other  waste  liquids  may  be  disposed  of  into  an  underground 
formation  or  strata  after  a  permit  to  do  so  has  been  procured  from  the 
Mining  Board  as  here  in  before  provided.  The  Mining  Board  shall  have 
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authority  to  designate  and  approve  the  stratum  into  which  such  liquids 
shall  be  executed  under  the  supervision  of  a  Mining  Board  Representative 
and  shall  conform  to  the  requirements  imposed  in  granting  the  permit 
therefore. 

(2)  Disposal  in  Earthen  Pits 

Salt  water  and  other  waste  liquids  may  be  impounded  and  collected  or 
disposed  of  by  evaporation  in  excavated  earthern  pits  where  the  salt 
water  or  other  waste  liquids  will  not  contaminate  ground  water  or  pol- 
lute surface  water  in  accordance  with  the  following  rules: 

(A)  New  Pits 

Before  any  earthern  pit  may  be  constructed  for  such  purposes  the 
operator  shall  file  with  the  Mining  Board  an  application  on  a  form 
approved  by  the  Board.  The  form  may  request  such  geological  and 
engineering  data  as  is  reasonably  necessary  to  enable  the  Oil  and 
Gas  Division  to  determine  whether  or  not  the  pit  will  be  sufficient 
to  prevent  the  contamination  of  ground  water  or  pollution  of  sur- 
face water. 

Within  ten  days  after  receipt  of  such  application,  the  Mining  Board 
shall: 

1.  Return  the  application  with  an  explanation  as  to  why  permit  has 
been  refused,  or 
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2.  Issue  a  permit  for  the  construction  and  use  of  the  pit. 

Earthern  pits  may  be  constructed  for  such  purposes  only  when  the 
pit  is  lined  with  impervious  material  which  will  prevent  seepage 
from  the  pit. 

(B)  Existing  Pits 

Within  six  (6)  months  from  the  effective  date  of  this  rule,  opera- 
tors of  all  existing  salt  water  pits  shall  submit  application  for  a 
permit  for  said  pits  on  such  form  as  the  Mining  Board  may  provide. 
The  application  will  be  approved  subject  to  physical  inspection  if 
the  pit  adequately  prevents  the  escape  of  waste  liquids. 

When  such  liquids  are  impounded  in  earthen  pits,  the  pit  shall  be 
constructed  and  maintained  so  as  to  prevent  escape  therefrom.  The 
waste  liquids  in  earthern  pits  shall  at  no  time  be  permitted  to 
rise  above  the  lowest  point  of  the  ground  surface  level.  All  pits 
shall  have  continuous  walls  surrounding  them  so  that  no  surface 
drainage  from  adjacent  areas  can  enter  the  pits.  No  pit  shall  be 
used  in  an  area  which  is  subject  to  flooding  by  streams,  rivers, 
lakes,  or  drainage  ditches,  unless  so  constructed  that  the  pit 
would  not  normally  be  affected  by  flooding. 

The  Department  of  Mines  and  Minerals  began  a  phase-out  of  all  unlined  brine 
pits  in  January  of  1983.  As  of  January  1,  1985,  all  OFB  pits  were  to  be 
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either  filled  in  and  levelled  to  the  original  contour  of  the  land  or  properly 
lined  so  as  to  prevent  seepage  from  the  pit  (Lane, 1985),  since  earthen  pits 
cannot  prevent  seepage. [*C*] 

Rule  III  of  the  Oil  and  Gas  Act  describes  bonding  requirements  for  oil  well 
operations.  A  bill  to  raise  the  drilling  bonds  required  by  Oil  Operators  is 
currently  awaiting  the  signature  of  the  Governor  (House  Bill  1933).  This 
bill  will  raise  the  drilling  bond  from  $1,000  to  $2,500  and  the  blanket  bond 
from  $10,000  to  $25,000  (Lane, 1985) .[*A*] 

The  Underground  Injection  Control  Program  (UIC)  of  the  Safe  Drinking  Water 
Act  (SDWA)  defines  and  regulates  all  injection  wells  associated  with  oil  and 
gas  extraction  (Class  II  wells).  The  IDMM  has  been  granted  primacy  in  imple- 
menting UIC  regulations  in  Illinois  (Ford, 1981). 

SWCD  Survey 

Forty-seven  counties  out  of  fifty-two  (90%)  returned  the  survey  question- 
naire. The  results  of  the  SWCD  survey  are  compiled  in  Appendix  A.  The  most 
important  survey  results  indicated  that: 

-  no  assessments  of  OFB  damage  have  been  completed  by  SWCD's,[*A*] 

-  four  counties  use  Agricultural  Stabilization  and  Conservation  Service 
(ASCS)  Agricultural  Conservation  Program  (ACP)  funds  for  OFB  damaged  land 
reclamation, 
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no  standard  procedure  is  used  by  SWCD's  to  record  landowner  complaints, 
however,  four  counties  currently  use  the  complaint  procedure  recommended 
by  GERPDC  (1983).[*A*]  The  GERPDC  recommended  using  county  SWCD's  to  file 
and  follow  up  on  complaints  of  OFB  damage.  The  local  SWCD  office  com- 
pletes a  form  on  OFB  damage,  then  submit  this  information  to  the  IDMM 
Division  of  Oil  and  Gas  well  inspector  and  also  G.  R.  Lane,  Petroleum 
Engineer. [*C*] 
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DISCUSSION  AND  CONCLUSIONS 
Agencies  and  Programs 

SWCD  Involvement.  County  offices  of  the  SWCD  were  chosen  for  survey  purposes 
because  it  was  felt  that  they  have  an  inherent  interest  in  OFB  issues  as 
representing  a  lead  state  agency  in  the  management  of  soil  and  water  re- 
sources and  because  of  their  past  history  of  involvement  in  OFB  issues. [*C*] 
While  most  SWCD  representatives  who  were  interviewed  displayed  interest  in 
the  OFB  problem,  little  evidence  was  given  as  to  how  they  were  attempting  to 
mitigate  potential  OFB  problems.  Little  evidence  was  also  given  as  to 
assistance  given  to  landowners  in  filing  of  compl aints.[*A*]  [*C*] 

IDMM  Division  of  Oil  and  Gas.  From  field  observations  and  interviews  with 
well  inspectors  of  the  IDMM  Division  of  Oil  and  Gas,  it  appeared  as  though  a 
gap  exists  between  regulatory  mandates  and  the  activities  of  oil  pumping 
companies. [*C*]  More  specifically,  although  the  Department  of  Mines  and 
Minerals  has  mandated  that  all  unlined  brine  pits  be  eliminated  by  January  1, 
1985,  unlined  brine  pits  were  observed  in  the  field.  A  number  of  other  con- 
ditions clearly  in  violation  of  existing  law  were  observed  such  as  lack  of 
adequate  fire  or  containment  barriers  around  storage  tank  batteries,  pipe- 
lines in  disrepair,  and  other  conditions  reported  in  Section  IV,  Findings,  of 
this  report.  This  apparent  lack  of  enforcement  appears  to  be  the  result  of 
an  inadequate  number  of  well  inspectors. [*B*]  [*C*] 
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OFB  Land  Damage  and  Reclamation 

Many  of  the  OFB  damaged  lands  we  saw  were  the  result  of  indiscriminate  brine 
dumping  in  the  past.  In  these  cases,  the  damage  often  resulted  in  death  of 
vegetation  with  erosion  of  topsoil.  While  it  is  estimated  that  from  38,000 
to  380,000  acres  of  land  have  been  damaged  by  OFB  (Coleman, 1980) ,  efforts 
to  reclaim  these  areas  to  their  original  capacity  may  not  be  economically 
justifiable.  Current  methods  to  reclaim  brine  damaged  lands  to  their  orig- 
inal productivity  generally  cost  from  $2,000  to  $3,000  per  acre  (Townsend, 
1985),  whereas  excellent  corn  land  is  now  selling  at  approximately  $1,500/ 
acre.  Given  current  agricultural  economics  (see  Assumptions,  below),  and 
assuming  land  reclamation  to  its  formal  capacity,  it  could  take  approximately 
40-60  years  to  recover  reclamation  costs  in  the  best  of  circumstances.  In 
the  same  timeframe  (40-60  years),  with  yearly  plowing,  these  areas  may 
recover  at  least  to  the  extent  of  providing  minimal  cover  and  plant  growth 
capacity  (barring  excessive  erosion) ,[*A*] 

Assumptions:  average  annual  corn  yield  per  acre  =  100  bushels 
net  income  per  bushel  of  corn     =  $0.50[*A*] 
100  bu/acre  x  $0.50  =  $50/acre  annually 

Mechanisms  currently  exist  to  assist  landowners  in  the  reclamation  of  OFB 
damaged  land.  Specifically,  the  Agricultural  Stabilization  and  Conservation 
Service  (ASCS)  Agricultural  Conservation  Program  (ACP)  can  provide  land 
reclamation  cost  sharing  providing  up  to  75%  of  the  reclamation  costs  (see 
SWCD  survey  results  in  Appendix  A).  The  Conservation  Practices  Program  (CPP) 
of  the  Illinois  Department  of  Ag,  may  be  available  to  the  SWCD  to  provide 
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similar  reclamation  relief  for  landowners  wishing  to  reclaim  OFB  damaged 
areas  (if  such  funds  were  made  available  for  OFB  damage  reclamation) 
(Willis, 1985).  It  is  felt  that  if  such  funding  is  needed  (CPP)  then  the 
county  office  of  the  SWCD  would  seek  to  have  OFB  damaged  land  reclamation 
added  to  the  list  of  acceptable  conservation  practices  covered  by  the  CPP. 

If  reclamation  is  undertaken,  the  landowner  should  be  able  to  reclaim  the 
land  as  he  or  she  sees  fit.  However,  the  main  priority  should  be  to  stabi- 
lize the  land  from  erosion  since  at  current  land  and  crop  prices,  reclamation 
is  not  cost  effective  for  farm  use  as  shown  above.  In  addition,  OFB  damaged 
land  reclamation  is  not  being  widely  accepted  in  Wayne  County.  Wayne  County 
is  the  leading  county  on  OFB  damaged  land  reclamation  techniques.  While 
Wayne  County  will  provide  the  landowner  up  to  50%  of  the  costs  of  reclamation 
through  the  ASCS  cost  sharing  program,  only  one  landowner  is  currently  uti- 
lizing this  program. 

Furthermore,  in  counties  where  the  ASCS  has  sponsored  brine  damaged  land 
reclamation  on  a  50%  cost  sharing  basis,  few  landowners  have  shown  interest. 
This  landowner  disinterest  exists  despite  the  fact  that  educational  programs 
sponsored  by  county  SWCD's  were  developed  to  encourage  landowner  participa- 
tion in  such  programs. [*C*] 

To  complicate  matters,  several  oil  companies  have  recorded  payments  to  land- 
owners for  OFB  land  damage  and  it  would  be  difficult  to  determine  how  many 
landowners  had  been  given  such  payments.  In  any  case,  current  law  dictates 
that  only  one  such  payment  need  be  made.  These  payments  may  or  may  not,  as 
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the  case  may  be,  have  been  used  for  land  reclamation.  If  a  landowner  feels 
that  he  has  a  causal  action  against  an  existing  oil  company  for  OFB  damaged 
land,  he  or  she  should  seek  reclamation  assistance  through  litigation  before 
either  ACP  or  CPP  funds  are  sought. 

OFB  Injection  Wells 

The  OFB  disposal  method  that  has  largely  replaced  holding  ponds  is  that  of 
underground  injection.  OFB  injection  wells,  both  SWD  and  recovery  wells,  are 
regulated  and  controlled  under  the  federal  UIC  program  as  Class  II  wells. 
The  Oil  and  Gas  Division  of  IDMM  has  been  given  primacy  over  these  wells 
while  the  IEPA  controls  Class  I,  III,  IV,  and  V  wells.  In  1981,  there  were 
17,167  Class  II  injection  wells  in  Illinois  (Ford). 

Underground  injection  is  probably  the  best  current  method  for  brine  disposal 
since  the  brine  is  usually  reinjected  into  the  area  from  which  it  came. 
Theoretically  nothing  is  altered.  Underground  injection  can  also  consist  of 
injecting  the  brine  under  pressure  into  an  oil  bearing  formation  to  increase 
the  formation  pressure  and  thereby  increase  the  oil  yield.  This  is  called 
enhanced  secondary  recovery  or  waterflooding. 

Brines  are  also  injected,  by  simple  siphoning  or  under  pressure,  into  a 
formation  solely  for  disposal  purposes.  Since  the  brine  must  usually  be 
injected  under  pressure,  care  must  be  taken  not  to  use  excessive  pressure 
which  may  fracture  the  formation  and  allow  the  brine  to  migrate  out  of  the 
disposal  unit  (Moe,1984).  The  receiving  formation  must  be  contained  by  thick 
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impermeable  strata  (caprock)  to  adequately  contain  the  injected  brine. 

Injection  and  salt  water  disposal  (SWD)  well  operators  are  required  to 

monitor  and  log  injection  pressures  on  a  monthly  basis  and  to  report  this 

information  to  IDMM.  Injection  and  disposal  wells  are  also  required  to 

provide  a  fitting  on  the  injection  unit  which  allows  a  representative  of  IDMM 
to  routinely  check  the  injection  pressure  (DMM,1984). 

The  operator  of  an  injection  SWD  or  enchanced  recovery  well  is  also  required 
to  sample  two  or  more  freshwater  wells  within  one  mile  of  the  well  to  record 
water  quality  parameters  to  establish  base  line  data  that  may  be  required  in 
cases  of  complaints  of  domestic  water  well  contamination.  After  this  initial 
record,  no  further  monitoring  exists  and  the  first  indication  of  leakage  may 
come  from  local  well  owners.  In  addition,  this  data  is  required  to  be  taken 
from  only  two  wells  within  a  mile  of  the  proposed  injection  well.  In  the 
hydrogeologic  sense  of  groundwater  monitoring,  this  data  does  not  adequately 
provide  the  necessary  baseline  data. 

Unplugged  Wells 

Unplugged  or  improperly  plugged  wells  create  another  potential  problem  for 
SWD  injection  wells.  If  an  unplugged  well  penetrates  into  the  disposal 
formation,  the  brine  may  migrate  up  the  unplugged  well  and  into  a  freshwater 
aquifer.  Plugging  of  wells  is  often  avoided  through  temporary  permits.  Many 
oil  operators  maintain  inactive  wells  through  temporary  permits  in  order  to 
either  avoid  having  them  plugged  or  for  possible  reactivation. 
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The  Oil  and  Gas  Act 

An  Act  in  Relation  to  Oil,  Gas,  Coal  and  Other  Underground  Resources 
describes  acceptable  practices  for  the  following: 

Bonds  Rule  III.  Bonds  are  scheduled  to  be  raised,  see  Section  III,  Findings, 
This  increase  could  enhance  recovery  of  OFB  damage  funds  through  revocation 
of  bonds  in  cases  of  unsettled  law  suits  against  oil  companies  charged  with 
OFB  damage. 

Oil  Field  Brine  Hauling  Rule  XIV.  Illinois  is  the  only  state  that  controls 
brine  hauling  through  a  permit  system.  This  system  could  be  enhanced  by  a 
manifesting  system  similar  to  that  used  in  the  Resource  Conservation  and 
Recovery  Act.  This  would  require  that  all  shipments  of  brine  be  accompanied 
by  a  manifest  documenting  the  source  of  the  brine,  its  intended  destination, 
and  the  oil  operators  name.  The  transporter  would  then  submit  this  informa- 
tion to  the  IDMM.[*B*] 

Socio-Economic  Aspects 

Public  Nuisance  Laws.  Socio-economic  impacts  of  brine  damage  can  result  from 
contamination  of  water  wells  used  for  human  consumption,  livestock  watering, 
or  crop  irrigation.  Damage  to  crops  and  loss  of  soil  are  also  included  here. 
Again,  existing  public  nuisance  laws  appear  to  provide  the  only  means  avail- 
able to  recover  such  losses. 
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Mineral  Righs  and  Leases.  Conflicts  often  result  between  oil  companies  and 
landowners  without  mineral  rights.  If  a  person  owns  the  mineral  rights,  he 
or  she  is  entitled  to  a  portion  of  the  production;  however,  an  owner  without 
mineral  rights  may  only  receive  rent. 

Inadequate  leases  can  also  cause  animosity  between  leasors  and  leasees.  A 
common  misconception  of  landowners  is  that  they  must  accept  the  form  of  lease 
provided  by  the  oil  companies.  This  standard  oil  production  lease,  Form  88, 
may  not  provide  sufficient  protection  against  damages  incurred  to  crops  and 
soil.  However,  it  may  be  modified  before  its  acceptance. 

Involvement  by  Individuals 

A  communication  problem  encountered  during  field  interviews  was  that  individ- 
uals were  willing  to  report  to  us  obvious  violations  such  as  trucks  emptying 
their  brine  into  local    fields  or  streams.     However,  these  individuals  did  not 
(and  possibly  would  not)   report  the  violations  to  the  proper  authorities. 
That  is,  complaints  of  OFB  damage  should  be  reported  to  both  the  IDMM 
Division  of  Oil   and  Gas  well   inspector,  as  well   as  the  IDMM  Division  of  Oil 
and  Gas  Pollution  control   officer  for  that  area.     The  landowner  making  the 
complaint  should  make  certain  that  the  IDMM  official   accepting  the  complaint 
complete  and  submit  to  the  Division  of  Oil   and  Gas  Form  OG-12.     The  IDMM  Form 
OG-12  is  a  standard  form  used  to  report  occurrences  of  oil   and  brine  spills. 
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RECOMMENDATIONS 

Recommended  Complaint  Procedure.  The  local  SWCD  is  the  logical  agency  to 
assist  landowners  with  complaints,  since  they  have  an  interest  in  land  and 
water  conservation  and  they  have  a  past  history  of  dealing  with  OFB  damaged 
lands. [*A*][*C*]  They  can  also  provide  the  necessary  expertise  to  make 
recommendations  regarding  the  nature  and  extent  of  the  problem  as  well  as 
providing  technical  assistance  with  reclamation  projects. [*C*]  The  local 
SWCD  should  complete  and  file  a  standard  complaint  form  with  G.  R.  Lane,  Oil 
and  Gas  Division  Director,  as  described  in  GERPDC  (1982).  Currently,  only 
Saline,  Franklin,  Marion,  Gallatin,  and  Hamilton  County  SWCD's  follow  this 
procedure.  In  addition,  a  formal  complaint  to  the  Oil  and  Gas  Association 
could  result  in  applying  public  relations  pressure  on  the  oil  company 
involved  and  serve  the  industry  as  well  as  the  public. 

SWCD  Involvement.  Local  SWCD's  need  to  assume  a  more  active  role  on  the 
brine  issue.  Since  they  are  often  in  close  contact  with  landowners  and  have 
a  past  history  of  OFB  involvement,  they  are  the  logical  local  agency  to 
advise  and  assist  local  landowners.  SWCD's  might: 

1.  Assist  landowners  in  filing  and  documenting  complaints  through  a  formal 
procedure,  such  as  that  presented  in  GERPDC  (1982),  in  cooperation  with 
the  Oil  and  Gas  Association  and  IDMM. 

2.  Obtain  and  make  available  copies  of  the  IDMM  rules  and  regulations. 
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3.  Report  OFB  damage  observed. 

4.  Encourage  landowners  and  local  citizens  to  report  obvious  oilfield 
violations. 

50  Compile  a  list  of  oil  operators  and  their  practice  records  to  provide 
landowners  with  references  on  individual  oil  and  gas  companies.  They 
should  publicize  these  efforts  in  order  to  make  the  landowners  aware  of 
the  existence  of  this  information.[*A*] 

6.  Work  more  closely  with  the  Oil  and  Gas  Association. 

7.  In  counties  where  it  is  felt  that  OFB  damaged  lands  present  a  significant 
loss  of  soil  and  productivity,  the  SWCD  office  should  seek  cost  sharing 
funds  through  either  the  ASCS  ACP  or  IDOA  Conservation  Practice  Program 
(CPP). 

IDMM.  The  Oil  and  Gas  Division  of  the  IDMM  seems  to  have  an  intermittent 


manpower  insufficiency.  The  complaint  procedure  is  unclear  to  many  local  and 
state  officials.  The  reporting  procedure  for  spills  is  also  unclear.  The 
following  recommendations  are  made: 

1.  Establish  a  flexible  manpower  management  program  to  provide  for 
inspection  during  peak  drilling  periods.[*B*] 

2.  Provide  adequate  training  for  well  inspectors. [*A*]  [*B*] 


32 


3.  Provide  a  complaint  procedure  brochure  and  a  complaint  form  to  state  and 
local  officials  to  make  clear  the  proper  complaint  procedures. [*B*] 

4.  To  avoid  any  potential  conflicts  of  interest  on  the  part  of  Oil  and  Gas 
well  inspectors,  they  might  (1)  not  be  allowed  to  serve  in  their  home 
counties  and  (2)  be  transferred  every  five  years  to  different 

areas. [*B*]  [*C*] 

5.  Since  many  oil  well  operators  have  damaged  the  land  in  past  operations, 
their  identity  might  be  recorded  and  their  history  of  practices  used  in 
denying  permits.  That  is,  the  permitting  system  could  eliminate  repeat 
offenders  by  denial  of  permits. [*B*] 

IEPA.  The  USEPA  and  IEPA  are  usually  very  involved  in  all  types  of  envi- 
ronmental protection  programs.  However,  their  authority  is  unclear  with 
respect  to  oilfield  operations. [*B*]  [*C*]  IEPA's  greater  expertise  relating 
to  environmental  damages  suggests  that  IEPA  should  take  a  more  active  role  in 
the  OFB  issue.  The  IEPA  should  serve  as  the  repository  of  information  on  all 
incidents  involving  oil  or  OFB  spills,  regardless  of  their  severity.  In  this 
way,  the  IEPA  will  be  able  to  record  the  frequency  and  potential  impacts  of 
these  occurrences.  The  IEPA  could: 

1.  Assume  a  more  active  role  in  recording  reports  of  brine  and  oil  spills. 

2.  Require  reporting  of  brine  spills  or  damage. 

3.  Continue  to  study  oilfield  practices  such  as  injection  and  disposal. 
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Oil  and  Gas  Association.  This  association  represents  the  oil  production 
industry  through  lobbying  efforts  and  membership  dues  paid  by  members.  They 
want  and  require  good  public  relations  with  landowners  for  the  betterment  of 
their  industry.  The  Oil  and  Gas  Association  is  in  the  unique  position  to 
promote  a  closer  relationship  between  oil  companies  and  landowners.  With 
regard  to  the  above,  the  Oil  and  Gas  Association  could: 

1.  Provide  incentives  to  operators  to  use  environmentally  sound  brine  dis- 
posal practices  in  order  to  preclude  damage  and  create  good  community 
relations. 

2.  Publicize  environmental  efforts  of  the  oil  industry. 

3.  Discuss  issues  with  individual  landowners  and  property  rights  groups. 

4.  Cooperate  with  the  SWCD's  in  their  efforts  to  assist  landowners  in 
complaints  and  in  reclamation  practices. 


B9jdll85 
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APPENDIX  A 
SWCD  OIL  FIELD  BRINE  DAMAGE  SURVEY  RESULTS 


The  following  section  tabulates  the  results  from  the  SWCD  mail  survey. 
Following  each  question  from  the  survey  sheet  are  the  response  totals. 

1.  Have  you  performed  a  study  to  assess  the  extent  of  oil  field  brine  damage 
in  your  area?  YES/NO 

43  counties  reported  that  they  have  not  performed  an  assessment. 
3  counties  reported  that  an  assessment  was  performed  for  them. 

2.  Are  you  aware  of  any  occurrences  of  Oil  Field  Brine  damage  in  your 
county?  YES/NO 

16  counties  reported  that  they  were  not  aware  of  any  occurrences  of  OFB 
damage  in  their  county. 

salt  vegetation  kill /crop  damage — (acreage) 


.stimate  ranged  from  31,272  acres  to  38,327  acres, 
contaminated  drinking  water  wells — (number) 


115  contaminated  drinking  water  wells  were  reported,  100  of  these  from 
one  county. 

severe  cases  of  brine  related  soil  erosion--( number) 


20  cases  of  severe  erosion  were  reported,  however,  five  additional 
counties  indicated  severe  erosion  was  a  problem  but  provided  no  estimate 
of  the  number  of  cases. 

brine  drainage  to  streams  which  affected  surface  water  quality — 

(#  streams) 

58  to  63  occurrences  of  brine  drainage  to  streams  which  affected  surface 
water  quality  were  reported  from  six  counties. 

have  you  observed  scour  holes  at  brine  holding  tank  drainage  valves — 

( number) 

At  least  90  observations  of  scour  holes  at  brine  holding  tanks  were 
reported.  One  county  indicated  that  scour  holes  occurred  at  e^ery   tank 
battery. 

3.  Has  your  office  received  complaints  of  oil  field  brine  damage?  YES/NO 

30  counties  reported  that  their  office  had  received  complaints  of  oil 
field  brine  damage. 

If  yes,  estimate  the  number  of  complaints  in  the  past  year.  

113  complaints  had  been  made  in  the  past  year. 
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How  have  you  assisted  landowners  with  filing  complaints  of  brine  damage? 

5  counties  used  the  complaint  procedure  described  by  the  GERPDC  (1982). 
2  counties  referred  the  complaint  to  the  IEPA. 
4  counties  referred  the  complaint  to  the  IDMM. 

I  county  gave  the  complainant  a  copy  of  the  Oil  and  Gas  Act. 

4.  Do  you  know  of  any  on  going  or  past  brine  related  reclamation  programs  in 
your  county?  YES/NO 

II  counties  reported  knowledge  of  brine  related  reclamation. 

who  funded  the  project — 


3  cases  of  the  landowner  paying  the  entire  cost  of  reclamation. 

4  projects  used  ACP  cost  sharing  funds. 

1  project  was  performed  by  the  Future  Farmers  of  America  (FFA). 
1  project  was  cost  shared  with  the  SCS,  Farm  Service? 

5.  Do  you  feel  that  reclamation  programs  to  restore  brine  damaged  lands  are 
needed  in  your  county ;  and/or  in  the  state ?  YES/NO 

24  counties  feel  that  reclamation  programs  to  restore  brine  damaged  lands 
are  needed  in  their  county. 

35  counties  feel  that  reclamation  programs  to  restore  brine  damaged  land 
are  needed  in  the  state. 

6.  Have  you  observed  instances  of  abandoned  well  operations  where  (please 
indicate  "YES"  by  checking  the  appropriate  observation): 

brine  pits  were  not  restored  to  the  original  contour  of  the  land — 

( number) 

72  pits  were  reported  from  4  counties. 

wells  were  left  unplugged — (number)__ 

2154  unplugged  wells  were  reported,  2000  of  these  from  one  county. 

well  casings  were  not  removed  below  plow  depth — (number) 


624  well  casings  not  removed  from  below  plow  depth  were  reported,  500  of 
these  from  one  county. 
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APPENDIX  B 
REVIEWER  COMMENTS 


The  Department  solicited  reviews  of  this  report  from  representatives  of  the 
Illinois  Environmental   Protection  Agency,   Illinois  Department  of  Mines  and 
Minerals,   Illinois  Association  of  Illinois  Soil   and  Water  Conservation 
Districts,  Illinois  Oil   and  Gas  Association  and  the  Illinois  State  Geological 
Survey.     The  comments  provided  by  the  reviewers  were  of  an  informal    nature 
and  did  not  necessarily  represent  their  organization's  official   position. 

Since  the  principal   author  was  not  available  after  review  comments  were 
received,  the  Department  was  hesitant  to  substantially  alter  text  reflecting 
his  perception. 

Revisions  to  text  included  grammatical  changes,  and  a  correction  regarding 
misrepresentation  of  facts.     Therefore,  the  following  format  for  including 
substantive  comments  was  selected  to  better  present  the  various  perspectives 
on  this  issue. 

Since  many  comments  were  informal,  an  attempt  was  made  to  convey  the  meaning 
of  the  comment  and  not  directly  quote  the  reviewer. 

The  following  footnotes  found  in  the  text  reference  the  reviewing 
organization. 

*A*  signifies  comments  by  the  Association  of  Illinois  Soil   and  Water 
Conservation  Districts 

*B*  signifies  comments  by  the  Illinois  Department  of  Mines  and  Minerals 

*C*  signifies  comments  by  the  Illinois  Environmental   Protection  Agency 
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*A*  Comments  by  the  Illinois  Association  of  Illinois  Soil  and  Water 
Conservation  Districts 


Report  Text     Comment 

page  18         It  is  not  a  responsibility  of  the  SWCD  to  file  complaints  of 
oil  field  violations. 

page  22         House  Bill  1933  has  been  signed  by  the  Governor. 

page  22         The  Soil  and  Water  Conservation  Districts  (SWCD's)  have  no 
clear  authority  dealing  with  oil-field  brine  -  only  general. 
Nor  is  there  any  funding  for  SWCD's  to  do  this  type  of  work. 

page  23        A  standard  procedure  is  not  required  nor  is  it  an  SWCD 
responsibility  to  record  land  owner  complaints. 

page  24        The  section  contains  sentences  which  should  be  rewritten. 
As  it  reads  now,  it  leaves  the  impression  SWCD's  were 
negligent  and  that  is  not  the  case.  (DENR  comment,  see  also 
IEPA) 

page  25        This  can  also  be  viewed  in  light  that  reclamation  of  coal 
mined  land  is  not  economical  in  these  terms. 

page  25        This  is  a  big  assumption  that  the  net  income  per  bushel  of 
corn  is  50  cents. 

page  31        This  is  an  assumption.  The  SWCD  is  not  an  enforcement 
agency  and  should  not  be  the  focal  point  for  a  complaint 
procedure  unless  they  agree  to  do  so,  and  receive  compensa- 
tion. 

page  32        This  list  should  be  compiled  by  IDMM  and  provided  by  SWCDs. 

page  32        Inspectors  should  have  training  in  soils  or  experience  in 
this  area. 
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*B*  Comments  by  Illinois  Department  of  Mines  and  Minerals 

Report  Text     Comment 

page  24        While  in  excess  of  6,000  pits  were  filled  there  are  some 
cases  where  the  mandate  (of  January  1,  1985)  were  not  met. 
One  of  the  primary  reasons  behind  extensions  was  instances 
involving  bankruptcy,  and  subsequent  involvement  and  delays 
involving  the  courts.  Also  some  of  the  pits  are  holding 
pits  need  for  water/ loading.  This  was  a  misinterpretation 
by  the  oil  companies  and  under  this  extenuating  circumstance 
there  was  an  extension  of  one  year.  An  additional  con- 
straint was  imposed  by  lack  of  service  companies  available 
to  complete  the  task. 

page  29        "enhance  by  a  manifesting  system  similar  to  ...  RCRA"  -  IDMM 
has  looked  at  this  approach  but  ruled  it  out  as  impractical, 
and  instead  required  haulers  to  maintain  a  log  to  be  in- 
spected by  field  reps.  The  log  contains  from  which  it 
(brine  waste)  came,  how  much,  and  what  facility  it  was 
disposed  in.  The  problem  with  a  manifest  system  is  that  no 
one  is  available  to  handle  delivery  of  documents  on  haulers 
who  move  from  one  lease  to  another.  The  approach  is  not 
practical  for  the  1500-1600  disposers,  however,  it  may  be 
feasible  for  commercial  wells. 

page  32  Inspections  are  most  prevelant  at  peak  times  (summer)  i.e., 
energy  and  manpower  at  maximum  strength.  Due  to  closing  of 
brine  pits,  manpower  has  been  channelled  into  inspection. 

page  32  Regarding  training,  IDMM  is  attempting  to  get  grant  money 
from  U.S.  EPA  to  conduct  training  seminars  or  underground 
injection  control . 

page  33  IDMM  already  has  a  complaint  form  and  has  promulgated  the 
form  in  local  newspapers. 

page  33  Moving  inspectors  may  cause  trouble  with  civil  service,  and 
not  sure  it  would  be  possible  to  disrupt  people  like  that. 

page  33        This  recommendation,  due  to  the  language  of  "damage  to  land" 
may  not  be  legal  or  practical.  This  is  due  to  the  fact  it 
is  not  legally  defined  and  would  require  legislation.  Cur- 
rently IDMM  has  a  measure  to  deny  a  permit  based  on  current 
rules  and  regs.  But  concept  of  "damage  to  land"  would  be 
relevant  to  court  convictions  to  pay  for  damages.  There 
would  be  significant  uncertainty  among  oil  companies  whether 
they  could  operate  in  Illinois. 
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*B*  Comments  by  Illinois  Department  of  Mines  and  Minerals  (Cont.) 

Report  Text     Comment 

page  33         IEPA  is  very   active  and  involved  both  statutorily  and  via  a 
formal  Memorandum  of  Agreement  to  coordinate  activities 
between  Emergency  Services  and  Disaster  Agency  (ESDA),  and 
DMM  who  is  responsible  for  clean  up  and  IEPA,  who  is  kept 
informed.  MOA  is  to  avoid  confusion  and  determine  who  is 
responsible.  This  arrangement  works  fine. 
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*C*  Comments  by  Illinois  Environmental  Protection  Agency 

Report  Text     Comment 

page  14        This  leaching  process  simply  transfers  salt  from  the  soil 
into  the  water  column;  no  problem  is  therefore  solved. 

page  15        What  about  the  Grossville  City  wells;  Bond  County  wells  and 
others.  This  should  have  been  addressed. 

page  16        In  the  Greater  Egypt  Regional  Planning  and  Development 

Commission's  savings,  they  indicated  that  approximately  25% 
of  the  sites  are  located  within  500  feet  of  streams. 

page  18        It  is  not  the  SWCD  job  to  adequately  ensure  that  DMM  rules 
and  regs  are  enforced. 

page  19        This  fact  in  and  of  itself  may  be  the  source  of  the  problem. 

page  21        To  what  degree  has  this  been  done  [DENR  comment,  see  DMM 
comments  for  page  24]. 

page  23  Why  should  SWCD's  continue  to  be  the  focal    point  for  DMM 

rule  enforceent.     SWCD  involvement  is  peripheral   to  the 
whole  process   ...     Those  districts  that  implemented  a 
complaint  follow-up  system  did  so  because  DMM  procedure/ 
personnel  were  lax  in  enforcement  follow-up. 

I  think  the  author  does  not  clearly  understand  the  nature  of 
what  the  SWCD  system  is  to  be. 

page  24  It  is  a  mistake  to  give  the  districts  any  weighty  role  for 

compliance  purposes;   reclamation  responsibles  yes, 
regulatory  no. 

page  24  The  SWCD's  are  not  involved. 

page  24  This  report  has  clearly  understated  this  major  point. 

page  24  There  could  also  be  related  to  inspectors'   ties  to  industry. 

page  26  Given  the  high  cost  of  reclamation  50%  is  hardly  any 

incentive. 

page  31  This  is  the  wrong  approach;  SWCDs  posses  neither  the  staff 

nor  regulatory  desire  to  have  much  effective  input  into 
problem  resolution. 
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Report  Text     Comment 

page  31        Yes,  reclamation  efforts  are  an  appropriate  role  for  the 
SWCDs. 

page  33        Yes  to  this  recommendation. 

page  33        lEPA's  role  is  clear,  we  are  out  of  it  [see  DMM  comments  for 
same], 
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